Theories of the size of government focus on either the demand for government or the supply of tax revenues. Demand side theories such as those of Peltzman, Meltzer and Richard, Husted and Kenny, and Lott and Kenny are essentially political theories. They emphasize the role of voters or interest groups in expanding government. Supply side theories such as those of Kau and Rubin, Baumol, West, and Ferris and West emphasize the ability of government to collect taxes. In this paper, we combine both demand and supply side theories. For demand, we use the Poole-Rosenthal time series data on the ideology of Congress, on the theory that all political forces must ultimately express themselves in voting which is measured by ideology. For supply, we use the Kau-Rubin measures of the ability of government to collect taxes as a function of the deadweight costs of tax collection and ability of individuals to hide revenues. We find that female labor force participation and the associated ability to tax female productivity is the most important factor associated with government, and it alone explains about 60% of the actual growth of government. The ideology of the Senate is also significant, but has a small effect. This paper may be the first to examine the influence of ideology on the time path of a policy; other research examining ideology (including ours) has been cross sectional. Further research on the role of ideology in changing policies over time is clearly warranted.
THE GROWTH OF GOVERNMENT: SOURCES AND LIMITS

I. Introduction
The expansion of government in recent times is a major issue in the social sciences. For example, in the U.S. government (Federal, state and local) Table 17 .1). There is no dearth of theories to explain this expansion.
Recent summaries are available in Mueller (1989) and Holsey and Borcherding (1997) .
Theories aimed at explaining this growth may be divided into two types. Holsey and Borcherding (1997) call them "political" and "nonpolitical" theories. Political theories involve the demand for government services, including income redistribution.
There are several well-known examples. Richard (1981, 1983) and Peltzman (1980) develop theories of the ability of interest groups based on income to form coalitions and vote for redistribution. Krusell and R⊆os-Rull (1999) develop a dynamic version of the Meltzer-Richard model. Husted and Kenny (1997) argue that the elimination of the poll tax and increase in voting by lower income individuals caused an increase in state level welfare spending. Lott and Kenny (1999) argue that extending the franchise to women caused an increase in government size. Interest group theories such as that of Becker (1985) and Olson (1982) are also examples of political or demand theories, with the specific interest groups left unspecified.
Supply side theories are based on costs of government. There are fewer supply theories than demand theories. Baumol (1967) , who focuses on the costs of government provided services, and Kau and Rubin (1981) , who examine the ability of government to collect revenues, are examples; these theories are compared and extended in West (1991) and Ferris and West (1996) . Brennan and Buchanan (1980) argue that government maximizes revenue. Becker and Mulligan (1998) do provide a theory with both demand and supply elements. They conclude that increased efficiency of tax collection and increased political power of the elderly are the main determinants of the growth of government in the U.S.
The purpose of this paper is twofold. First, we consider both demand and supply side theories in a unified framework in order to better understand the growth of government. Second, we provide the first time series analysis of a particular policy outcome (specifically, government growth) using newly developed time series data on congressional ideology.
II.
Ideology: The Demand Side Stigler (1971) Kalt and Zupan (1984) also made an important contribution; they argued that ideological voting was a form of shirking. (We do not examine the issue of shirking here; for a discussion, see Rubin, 1993 or Lott and Davis, 1992 .) These scholars have found that ideology, measured as a score on a voting index such as that of the Americans for Democratic Action (ADA) or the American Conservative Union (ACU) has significant explanatory power in predicting voting by individual congressmen. These results may be considered as confirming Schumpeter's (1950) claim that ideology is important in economic affairs.
The basic method has been to use congressional voting on issues as the dependent variable in a probit or logit regression. Independent variables are a list of factors aimed at measuring constituent economic interests and also ideological variables. Votes by individual congressmen on particular bills are the unit of analysis. The constituent characteristics, measured at the level of the congressional district (or the state, for senators), typically include income, age, urbanization, race, education, unemployment, industry of employment, unionization, measures of government spending in the district, and sometimes measures of particular types of economic activity in the district.
Following Kau and Rubin (1979) it is common to regress these measures on a measure of ideology such as ratings by the Americans for Democratic Action or another ideological pressure groups and then use the residual as the measure of "pure" ideology. Sometimes a simultaneous model is used where contributions are also controlled for (e.g, Chappell, 1982; Kau, Keenan and Rubin, 1982; Rubin, 1982, 1993 . See also Stratmann, 1992a , for a thorough analysis of this issue.) Logrolling is also controlled for in some specifications (e.g., Kau and Rubin, 1979; Stratmann, 1992b.) In such analyses, the measure of ideology is invariably statistically and economically significant.
What has perhaps been equally influential in convincing many scholars that ideology is an important variable have been relatively unsuccessful attempts to challenge the hypothesis. Indeed, the original work by Kau and Rubin was intended to show that ideology did not matter, and was unsuccessful in this attempt. Later, Peltzman (1984 Peltzman ( , 1985 engaged in a determined effort to show that ideology was not important. Peltzman (1984) controlled more carefully than had others for constituent characteristics, specifically by measuring the characteristics of those who actually voted for Senators rather than by measuring characteristics of all voters in the electoral district (here, the state.) In this way he was able to reduce the impact of the ideological variable, but not, in general, to eliminate it. In other words, Peltzman (1984) found that ideology mattered, although perhaps not as much as others had suggested. Indeed, in a subsequent paper Peltzman (1985) found much the same result as others: while economic factors matter in explaining congressional voting, and, in particular, trends in such voting, non-economic factors also are extremely significant. Peltzman (1985) generally calls these non- The most significant research on ideology and probably the most significant public choice analysis of Congress is Poole and Rosenthal (1997) . This is a book length treatment of roll call voting by the House and Senate for all roll calls from the first 2 We do not offer a complete analysis of the economic literature relating ideology to passage of legislation. There are numerous papers providing such analysis; Lott and Davis (1992) is an excellent summary.
Congress in 1789 to 1985. 3 Poole and Rosenthal find that what they call ideology is the basic organizing principle behind all such voting. They define ideology (p. 4): "That is, voting is along ideological lines when positions are predictable along a wide set of issues." They show that individual congressmen can be arrayed along a continuum for most roll call votes, and that relative positions of particular congressmen do not change from vote to vote. Almost everyone to one side of a "critical point" on this continuum will vote one way and almost everyone to the other side will vote the other way, with errors being clustered near the critical point. The winner in any vote is then determined by the location of this critical point for that vote. Poole and Rosenthal find that ideology as so defined is more important than constituent economic interest in explaining voting by legislators.
Moreover, ideology is even more important in explaining policies that are actually selected than in explaining Congressional voting. Policies adopted tend to be systematically biased away from the center of the distribution of legislators and towards the ideological center of the majority party. That is, a small shift in the average ideology of the legislature can lead to a large shift in the particular policy chosen as the outcome of voting if the small shift moves from a liberal majority to a conservative majority.
Ideology is more important in influencing the outcome of the legislative process than in influencing voting by legislators, even though voting is what has most often been studied.
A major issue raised by Poole and Rosenthal is the nature of the voting continuum. They define it in several ways. It is roughly defined in terms of conflict over economic redistribution. It also generally reflects party loyalty. A key point is that the continuum represents logrolling. That is, votes are structured so that coalitions are maintained across most issues. This explains in part why economic interests of constituents are not significant in any one vote. The vote trading reflected in the continuum in part accounts for these interests. One theoretical treatment consistent with these arguments is Hinich and Munger (1996) . Poole and Rosenthal also show that for most of American history, a single ideological dimension is all that is required to array votes. For two periods (the 1830s-1840s and the 1940s-1960s) a second dimension dealing with race was also useful. 4 From the New Deal until the 1970s, they find that there was actually a three party system in the US (Republicans, Northern and Southern Democrats.) More recently, the country has returned to a single dimension and a two party system.
The procedure used to estimate the continuum is called "NOMINATE." It is an iterative procedure, aimed at maximizing the probabilities assigned to the observed votes. Poole and Rosenthal show that the NOMINATE variable is highly correlated with more traditional measures of ideology, such as the ADA rating. This is a nice result since most researchers have used these scores in measuring ideology. NOMINATE is a preferred rating scale since it is more comprehensive and since traditional interest group ratings are subject to "folding" problems. That is, a legislator just a little more liberal than the ADA would get the same rating as a representative who was more conservative by the same amount. However, many of the major interest groups (e.g., ADA, ACU) are at or very near the (opposite) ends of the political space, so this problem is not acute.
Political theories all suggest that some group of voters influences the size of government. The identity of these voters varies from theory to theory: they are relatively Because we use data based on all votes, and no demographic data, it is not possible for our methodology to determine which particular demand side factors are 5 For example: In year 1, the legislature passes a minimum wage of $2.00 per hour by a 51%-49% margin.
Liberal ratings services such as the Americans for Democratic Action count a vote for the minimum as a plus, so 51% of the legislature receives a positive score for this vote. In year 2, the legislature is more liberal, so it passes a $2.50 minimum wage by the same margin. The liberal rating service still counts a vote for as a plus, so again 51% of the legislature gets a positive score. Thus, even though the legislature is more liberal, conventional measures of ideology will show no change.
relevant for explaining the growth of government. All of the factors identified in the literature may be relevant for determining ideology. That is, if female voters or lower income voters are in favor of government transfers or larger government, then this will be captured in the ideology measure as these voters elect more liberal representatives.
However, the magnitude of the effect of ideology is a measure of the effect of demand or political variables on government growth.
III. Cost of Taxes: The Supply Side
For supply side variables, we use the basic specification of our 1981 paper. 6 The argument is that there are deadweight costs to taxation and the amount of taxes a society is willing to tolerate is a function of these deadweight costs; Becker (1985) and Becker and Mulligan (1999) also emphasize the deadweight costs of government policies. As deadweight costs decrease, the size of government will increase, and conversely. In our earlier paper, we did not estimate the demand side, and so implicitly assumed that government maximized revenue subject to the cost of taxation. Here, we are able to be more explicit about the determinants of revenue because we also measure the demand for government, as discussed above. This is important because Holsey and Borcherding (1997, p. 574) suggest that what we have called supply side variables (e.g., female labor force participation) could also be related to changes in social preferences, and that further testing is needed to disentangle these two effects. By controlling explicitly for ideology as a demand side variable, we are able to perform this separation.
The cost of taxes is effected by the ability of the government to find income to tax and by the costs of tax avoidance. In our model, citizens avoid taxes by working in areas or activities that are more difficult to tax. In our earlier analysis, we found that female labor force participation was the most significant variable in explaining growth of government from . Women are productive either as housewives or as workers.
However, it is difficult for the government to measure productivity of housewives, so that it is difficult to tax the product of women who are not in the labor force. On the other hand, there are records measuring wages or productivity of women employed outside of 6 We use the 1930-1993 time period, determined by data availability. Our previous paper ended in 1979. The end date is determined by the Poole-Rosenthal data. For a discussion of the growth of government in the 1920s, see Holcombe (1996) . the home, so that it is possible to tax earnings of these women. We therefore hypothesize that tax revenues should grow with the number of women in the labor force.
Theory also suggests that self-employment should be relevant. Self employed individuals can more easily hide income from tax collectors, and so are more difficult to tax. On the other hand, depending on the nature of the technology available to the economy, self-employment may reduce productivity, so that the self-employed may earn lower pre-tax incomes. That is, some technologies make self-employment relatively less productive than working in a firm. There is then a trade-off between being self-employed and earning a lower but less taxed income and working for a firm, with higher but more heavily taxed earnings. Thus, the amount of self-employment depends on the level of taxes, and the amount of tax revenue that the government can raise depends on the level of self-employment. Technology (which we measure by the percentage of households with a computer) also determines the ability of the government to monitor behavior and tax earnings. We predict that increases in computerization lead to increased government size because of the increased ability of the government to monitor and tax incomes.
All relationships are simultaneous. In the main equation, the dependent variable is per capita state and federal revenues. We hypothesize that this is negatively related to self-employment and positively related to female employment, technology, and liberal ideology. We estimate two systems of equations. In one specification, we use ideology of the House; in the other, the Senate. All specifications are in log log form, so the coefficients are elasticities.
We expect female labor force participation to be negatively related to taxation. It should also be negatively related to agricultural employment, as measured by farm revenues as a percent of GNP and by agricultural employment as a percent of total employment. This is because women on farms can participate in economic activity without formally entering the labor force. Female participation should be positively related to female earnings and to education of women, measured by percentage of females who are college graduates.
We predict that self-employment will be positively related to tax revenues. It is also determined by various factors relating to relative productivity in self employed activities as compared with non-self-employment. These are urbanization, miles of roads, and concentration in manufacturing, all hypothesized to be negatively related to self-employment. Urbanization and roads increases possibilities for division of labor and exchange, and therefore make self-employment less productive relative to wage labor.
Concentration in manufacturing is a measure of economies of scale, and increasing economies of scale make the opportunity costs of self-employment greater. On the other hand, increased numbers of home computers reduce the advantage of centralization, and should lead to increased self-employment.
We also have equations measuring urbanization and farm revenues to complete the system of equations. We make no theoretical predictions regarding these equations.
IV. Econometric Method and Results
The relationships discussed in the theory are all inter-related so a system of simultaneous equations is used. We use a two-stage least-squares estimation and time For the dependent variable, we use total federal and state spending in each year.
The theory of taxation discussed above applies to all taxes, not merely federal taxes, and so it is necessary to include state as well as federal spending. We believe that the ideology of congress should be associated with state spending as well as federal spending since a more liberal legislature indicates that voters are in general more liberal. We use spending rather than tax revenues because deficits must ultimately be paid from tax revenues.
When dealing with macroeconomic variables over time, the data generating process is often described as a unit root process. The majority of the variables in this study show signs of a unit root when the augmented Dickey-Fuller (1981) test is implemented. The Stock and Watson (1988) paper suggests that the estimation of a coefficient on an integrated variable can be consistent as long as the error term is stationary. The error term is stationary so level data was used.
The results are shown in Table 3 A and B.  7 Table 3A is the specification with ideology measured for the Senate and Table 3B with ideology measured for the House.
Senate but not house ideology is significant in explaining the growth of government. All other results are consistent between both sets of equations.
In the equation predicting government revenues, female participation is significant and positive, indicating that the ability to tax working females is an important part of the growth of government. Self employment is significant but has the opposite sign from our prediction and from the results of our earlier paper, from 1929-70. This means that since 1970 something has happened to make it easier to tax the self employed;
we have no explanation for this result. Other variables are significant but with relatively small effects, except for GNP. This has a negative coefficient, indicating that per capita taxation has decreased as GNP has increased. Looking at Table 2 The results do indicate strongly that supply side variables associated with the ability of the government to increase taxes, and particularly the increase in female labor force participation, are a major determinant of the growth of government. We have calculated the contribution of each of our variables to the total increase in government revenues. Per capital revenues have increased from $545 to $6329 (in 1982 dollars) over our sample period; this is an increase of 1161%. In Table 4 , we have calculated the contribution of each economic variable (female participation, self-employment, technology, and year) to the growth in government. The coefficients in Table 3 are elasticities. Applying these elasticities to the percentage change in each variable, we see that the largest effect on the change is due to the increased female employment, which would explain a 706% increase in government revenues, about 61% of the total change in revenues. The increase in GNP explains a net reduction in government of 388%. While
Senate ideology is significant, it explains only a 48% increase in government revenues, out of an actual change of 1161%; that is, ideology explains only a very small fraction of the actual change in government. The effect of the other variables is quite small.
Overall, our theory explains only about 20% of the change in government revenues over the 1930-1993 period.
V. Summary and Implications for Further Research
We have found that some of the growth of government from 1930-93 can be explained by increases in the ability of the government to raise taxes. The major determinant has been the increase in female labor force participation, and the corresponding increase in the ability of government to tax women's earnings. Ideology is significant in explaining this growth, but it accounts for only a small part of the total effect. Nonetheless, this is the first attempt of which we are aware to use the time series ideology measures to explain a long term policy change. Additinoal uses of this variable are clearly warranted. 
